Role of elevated cytosolic calcium in the pathogenesis of complications in diabetes mellitus.
Both type I and type II diabetes mellitus are associated with derangements in the regulation of intracellular calcium. Hyperglycemia causes an acute rise in cytosolic calcium ([Ca2+]i) due to increased calcium influx and in certain cells to mobilization of intracellular calcium stores as well. The increase in calcium entry is secondary to the activation of calcium channels inhibitable by verapamil, nifedipine, or amlodipine. The stimulation of these calcium channels is mediated by the activation of G protein(s), leading to stimulation of various cellular pathways. Chronic hyperglycemia is also associated with decreased calcium exit from cells. The combination of increased calcium influx and decreased calcium efflux leads to sustained elevation in basal levels of [Ca2+]i. The latter abnormality may adversely affect cell function. Treatment of diabetic animals with calcium channel blockers normalizes cell [Ca2+]i and prevents and/or reverses the derangements in cellular function.